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1
HAMMER DRILL

The present invention relates to a percussion or ham-
mer drill which is operated by a motor driven gear unit
which comprises first gear elements for effecting the
rotary movement of the drilling tool and second gear
elements for reciprocating a striker in the axial direc-
tion of the tool so as to exert impacts upon the drilling
tool.
The known machines of this type have the disadvan-
tage that, whén operating such a machine with a dril-
ling tool of a large diameter, the reduction in speed of
the motor caused by the greater load also results in a
considerable reduction of the frequency of the impacts
of the striker upon the tool and also of the speed of ro-
tation of the tool. Although when using a tool of a
larger diameter a lower speed of rotation of this tool is
usually desirable, the simultaneous reduction of the fre-
quency of the impacts of the striker upon the tool re-
duces the drilling efficiency and the output of the ma-
- chine. These known machines also do not permit the
speed of rotation of the drilling tool to be adjusted in

“accordance with different kinds and degrees of hard-
ness of the materials to be worked upon. If such a ma-
chine is used with a tool of a small diameter, the speed
of rotation of this tool is often too low so that the cut-
tings will not be discharged sufficiently from the bore
while being drilled which has the result that the tool
may jam in the bore hole and at least cause its speed to
drop considerably. The tool must then be frequently
pulled out of the bore hole to remove the cuttings. This
frequent jamming and withdrawal of the tool from the
bore hole, of course, reduces the work output of the
machine considerably.

It is an object of the present invention to. provide a
percussion or hammer drill which is capable of operat-
ing very efficiently without interruptions on materials
of different kinds and different degrees of hardness by
means of tools of different diameters. ‘ ‘

For attaining this object, the present invention pro-
vides that the ratio between the speed of rotation of the
drilling tool and the frequency of the impacts of the
striker upon this tool is adjustable, preferably by con-
trol means which may be operated on the outside of the
machine. Since it is desirable that the frequency of the
impacts upon the tool remains constant, the invention
provides a percussion or hammer drill which comprises
a gear which is driven by a pinion on a motor shaft and
carries a crankpin for reciprocating a cylinder contain-
ing a piston which carries the striker. According to the
invention, the frequency of this striker upon the drilling
tool remains constarit and the machine is provided with
a change-speed gear which is driven by a first shaft car-
rying the gear with the crankpin and is adjustable by
simple control means at the outside of the machine so
as to permit the drilling tool to be rotated at different
speeds. The first shaft is for this purpose provided with
at least three gears and a second shaft with a pinion and
at least two additional gears of different diameters adja-
cent to each other and meshing with two of the gears
on the first shaft. For easily manufacturing and assem-
bling the elements of this machine and for easily chang-
ing the gears for rotating the drilling tool at different
speeds, the second shaft is made of a tubular shape and
contains a control rod and a compression spring which
acts upon the control rod in its axial direction so that
its end which projects from the second shaft presses
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against an adjustable cam. The control rod is provided
with a pin which extends transversely to its axis and
projects through and is slidable along elongated slots in
the wall of the second shaft. The opposite ends of this
pin engage into diametrically opposite recesses in the
walls of the central bores of the two gears on this sec-
ond shaft, and depending upon the adjustment of the
control means and of the control pin within the tubular
second shaft, this pin connects either one or the other
gear to this shaft 5o as to drive the same at one speed
or another.

According to one preferred embodiment of the in- |
vention in which the striker is slidable in its axial direc-
tion within a cylinder containing an air-cushioned pis-
ton carrying the striker, and in which the upper end of
this cylinder is closed by a cover, the machine may be
made of a flat shape by providing this cover at one side
above the cylinder with an extension containing an ap-
erture for receiving the bearing of the crankpin.

For reducing the wear upon the reciprocating cylin-
der this cylinder is located concentrically within and
slidable along the inner wall of a guide tube. This guide
tube carries on'its upper end a rim of bevel teeth which
are in engagement with the bevel pinion on the second
shaft, while the other end of this guide tube carries a
tool holder which is adapted to receive a drilling tool.
Near its upper end which is provided with the rim of
bevel teeth and also near the tool holder, the guide tube
is rotatably mounted in needle or roller bearings.

The features and advantages of the present invention
will become further apparent from the following de-
tailed description thereof which is to be read with refer-
ence to the accompanying drawing which shows a cross
section of the principal elements of one preferred em-
bodiment of the percussion drill according to the inven-
tion.

As illustrated in the drawing, the machine according
to the invention comprises a drive pinion 1 on the shaft
of an electric motor (not shown) which meshes with a
gear 3 which is secured at one side to a first shaft 2 and
carries on its other side a crankpin 4, A cover 5 which
closes the upper end of a cylinder 6 is provided at one

- side with an upwardly projecting side wall 7 which has
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an oblong recess 8 in which the needle bearing 45 for
the crankpin 4 is slidably mounted. Cylinder 6 the wall
of which is provided with an aperture 10 contains a
striker piston 9 which is adapted to reciprocate in its
axial direction within this cylinder and carries a striker
11 which projects through and is guided by the down-
wardly projecting neck-shaped bottom 12 of cylinder 6.
A tubular guide sleeve 13 in which cylinder 6 is axially
slidable as provided on its upper end with a rim of bevel
gear teeth 14 and is rotatably mounted underneath
these teeth within a needle bearing 15 in a housing 16.
The lower end of guide sleeve 13 is closed by tool
holder 17 which is mounted within a ball bearing 19 in
the housing 16 and is adapted to receive a drilling tool
18.

The first shaft 2 which is rotatably mounted in a pair
of needle bearings 20 and 21 in the housing 16 carries
near the center of its length two gears 22 and 23 of dif-
ferent diameters or a larger number of different gears
if the gear unit is designed for more than two speeds.
These gears 22 and 23 which are rigidly secured to the
shaft 2 mesh with the gears 25 and 26 which are rotat-
ably mounted on a second shaft 24 which has a tubular
shape. Along the inner wall of this shaft 24 a control
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rod 27 is axially slidable which is pressed by a compres-
sion spring 28 against a cup-shaped cam member 29
the peripheral wall of which varies in height. This cam
member 29 is secured to or integral with a short shaft
31 which is rotatably mounted in a cover 30 and carries
on its end a control knob 32 which is provided with a
locking device consisting of a ball 34 which is acted
upon by a compression spring 33 and is adapted to en-
gage into one or another of a plurality of shallow reces-
ses 35 in the cover 30. Transversely to its axis 36, the
‘control rod 27 carries a pin 37 the opposite ends of
which project through diametrically opposite longitudi-
nal slots 38 in the wall of the tubular shaft 24 and are
adapted to engage into grooves 39 in one or the other
gear 25 and 26..The sides of gears 25 and 26 facing
each other are each provided with an annular recess 40
or 41 so that, when pin 37 is located centrally between
the two gears, these gears may rotate freely without
taking along the second shaft 24 which is rotatably
mounted near its opposite ends within needle bearings
42 and 43 in parts of the housing 16. The closed end
of the second shaft 24 forms a bevel pinion 44 which
meshes with the bevel gear teeth 14 on the upper end
- of guide sleeve 13. ,
When the machine is in operation, the drive pinion
- 1 on the shaft of the motor drives the gear 3 whereby
the crankpin 4 which projects from this gear and is
mounted in the needle bearing 45 in the cover 5 of cyl-
inder 6 reciprocates the latter together with the striker
9 in the direction of the axis 46. The needle bearing 45
is for this purpose slidably mounted in an oblong recess
8 of cover 5 so as to be able to oscillate vertically to the
axis 46 and to the plane of the drawing. Separated by
air cushions 47 and 48 from the opposite ends of cylin-
der 6, piston 9 then reciprocates in the direction of the
axis 46 and its striker 11 thereby hits against the upper
end of the tool 18 if the latter projects sufficiently into
an axial bore 49 in the tool holder 17.

At the same time, by means of gear 3 and the gears
22 and 23, the gears 25 and 26 are driven at different
speeds in accordance with their different diameters.
Depending upon whether pin 37 is located within the
grooves 39 in gear 25 or in gear 26, the second shaft 24
will be driven either at a higher or lower speed. If pin
37 is located in its central position and thus in the adja-
cent annular recesses 40 and 41 in gears 25 and 26, the
second shaft 24 will not be driven. Pin 37 may be ad-
justed from the outside to the desired positions by turn-
ing the control knob 32 and the cam member 29
thereon. Tool 18 will then be rotated at one speed or
the other by the bevel pinion 44 on shaft 24, the rim of
bevel teeth 14 on guide sleeve 13, and the tool holder
17, .

It is within the concept of the invention that equiva-
lent parts may be employed in place of those described
and illustrated and that, for example, in place of a
change-speed gear transmission an . infinitely variable
transmission may be employed, for example, one of a
friction wheel type.

The advantages which are attained by the present in-
vention are due particularly to the fact that the speed
of rotation of the drilling tool may be adjusted so as to
be the most suitable depending upon the type and de-
gree of hardness of the material to be worked upon and
upon the diameter of the tool. The machine according
to the invention has the further advantage that it is of
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a very simple and sturdy construction and capable of
withstanding rough treatment.

Although my invention has been illustrated and de-
scribed with reference to the preferred embodiment
thereof, I wish to have it understood that it is in no way
limited to the details of such embodiment but is capa-
ble of numerous modifications within the scope of the
appended claims. :

Having thus fully -disclosed my invention, what I
claim is:

1. A hammer drill comprising a housing; tool holding
means rotatably mounted at least partly in said housing
for holding a drilling tool; striking means mounted in
said housing for reciprocating movement in the direc-
tion of the axis of said tool and adapted to intermit-
tently exert impacts at least indirectly upon said tool so
as to move the same in axial direction relative to said
housing; a gear unit in said housing; means for driving
said gear unit and comprising a driven shaft and a drive
pinion secured to said driven shaft, said gear unit com-

‘prising first gear means comprising a first shaft rotat-

ably mounted in said housing, a gear secured to said
first shaft and engaging with said drive pinion and hav-
ing a crank pin on one side thereof connected to said
striking means for reciprocating the same in said axial
direction, said gear unit further comprising second gear
means comprising a plurality of gears of different size

+ secured to said first shaft, a second shaft rotatably

30

35

40

45

50

55

60

mounted in said housing, a plurality of gears on said

second shaft, normally freely rotatable thereon and re-
spectively meshing with associated gears on said first
shaft, and transmission means for transmitting the rota-
tion of said second shaft to said tool holding means; and
control means for varying the speed of rotation of said
tool holding means and thereby the ratio between said
speed of rotation and the impacts of said striking
means, said control means comprising movable con-
necting means within said housing for selectively con-
necting one or another of said gears on said second
shaft so as to be rotatable therewith, and means
adapted to be operated on the outer side of said hous-
ing for controlling the movements of said connecting
means in said housing, '

2. A‘hammer drill as defined in claim 1, in which said
striking ' means comprise a cylinder, an air-cushioned
piston within said cylinder having a striker rod secured
to said piston and projecting from said cylinder, guide
means for guiding said cylinder so as to be movable in
said axial direction, and bearing means on said cylinder
for receiving said crankpin and for operatively con-
necting the same to said cylinder.

3. A hammer drill as defined in claim 2, in which said
guide means comprise a tubular member in which said
cylinder is slidable in said axial direction, and bearing
means for mounting said tubular member within said
housing so as to be rotatable about an axis extending
substantially parallel to said axial direction, said trans-
mitting means comprising a bevel pinion on one end of
said second shaft and a rim of bevel teeth on the upper
end of said tubular member and meshing with said
bevel pinion.

4. A hammer drill as defined in claim 3, in which said
tool holding means is secured to the lower end of said
tubular member and said tool is slidable in said axial di-
rection- within but nonrotatable relative to said tubular
member and its upper end is adapted to be struck by
said striker rod. )
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5. A hammer drill as defined in claim 2, in which said
cylinder has a bushing secured to its end facing said
tool, said striker being slidable substantially air-tight
along said bushing, and a cover removably secured to
and tightly closing the other end of said cylinder so that
an air cushion is formed at both sides of said piston
within said cylinder, said cover-having a lateral exten-
sion on its outer side and a short oblong recess in said
extension, and a needle bearing for said crankpin slid-
able within said recess during the rotation of said gear
carrying said crankpin.

6. A hammer drill as defined in claim 1, in which
each of said gears on said second shaft has a central
bore through which said second shaft extends so as nor-
mally to be freely rotatable therein, the wall of said sec-
ond shaft having diametrically opposite longitudinal
slots therein and the wall of each of said bores having
diametrically opposite grooves therein, said second
shaft being at least partly tubular, said control means
comprising a control rod axially slidable within said
second shaft, a pin extending transversely through said
control rod and having ends projecting therefrom
through said longitudinal slots in the wall of said shaft
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into said grooves of a first of said gears on said second -

shaft so as to lock said first gear to said second shaft to
drive the same while the adjacent gear on said second
shaft continues to be freely rotatable on said second
shaft, a compression spring within said second shaft
acting upon one end of said control rod and tending to
shift said rod within said second shaft so that said pin
slides out of said grooves of said first gear and into said
grooves of the adjacent gear so that said second shaft
will then be driven by said adjacent gear while said first
gear is freely rotatable, and means engaging upon the
other end of said control rod against the action of said
spring and manually movable on the outside of said
housing for shifting said rod with said transverse pin
from the grooves in one of said gears to the adjacent
gear on said second shaft and for thus changing the
speed of rotation of said tool holding means.

7. A hammer drill as defined in claim 6, in which said
gears on said second shaft are located closely adjacent
to each other, said bore of each of said gears having an
annularly enlarged end adjacent to the corresponding
annularly enlarged end of the bore of the adjacent gear
whereby, when said control rod is shifted so that said
transverse pin slides out of said grooves in one of said
gears on said second shaft in the direction toward said
grooves of the adjacent gear, said pin enters said en-
larged parts of said bores of said adjacent gears and
'said adjacent gears are therefore freely rotatable on
said second shaft. ‘

8. A hammer drill as defined in claim 6, in which said
manually movable means comprise a curved cam mem-
ber within said housing engaging upon said other end
of said control rod, and a control knob on the outside
of said housing and connected to said cam member for
moving the same.

9. A hammer drill as defined in claim 8, in which said
cam member is substantially cup-shaped and has a cen-
tral pin projecting from the bottom thereof through a
bore in the wall of said housing, said control knob being
connected to the outer end of said central pin, the pe-
ripheral wall of said cam member gradually varying in
height from said bottom., »
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10. A hammer drill as defined in claim 9, in which the
part of the wall of said housing covered by said knob
has a plurality of recesses spaced from each other and
each associated with one of said gears on said second
shaft, and resilient means in said knob adapted to en-
gage into either of said recesses when said knob is
turned accordingly so as to lock said cam member and
said control rod in the adjusted position. '

11. A hammer drill comprising a housing; tool hold-
ing means rotatably mounted in said housing for hold-
ing a drilling tool; striking means mounted in said hous-
ing reciprocatable in the direction of the axis of said
tool and adapted to intermittently exert impacts at least
indirectly upon said tool so as to move the same in said
axial direction relative to said housing; a motion-
transmitting unit in said housing; means for driving said
motion-transmitting unit, said motion-transmitting unit
comprising first motion-transmitting means for recipro-
cating said striking means in said direction and second
motion-transmitting means for rotating said tool hold-
ing means about said axis and comprising a coupling
shaft in permanent driving engagement with said tool
holding means, first and second gears permanently cou-
pled with said drive means, and coupling means shift-
able between a first end position connecting one of said
gears to said coupling shaft for driving the latter at a
first speed and a second end position connecting the
other of said gears to said coupling shaft for driving the
latter at a second speed; and control means cooperat-
ing with said coupling means for shifting the same be-
tween said positions thereof so as to vary the speed of
rotation of the tool holding means and thereby the ratio
between the speed of rotation and the frequency of the
impacts of said striking means.

12. A hammer drill as defined in claim 11, wherein
said coupling means is shiftable by the control means
also to an intermediate position between said two end
positions in which neither of said gears is connected to
said coupling shaft.

13. A hammer drill comprising a housing; tool hold-
ing means rotatably mounted in said housing for hold-
ing a drilling tool; striking means mounted in said hous-
ing for reciprocating movement in the direction of the
axis of said tool and adapted to intermittently exert im-
pacts at least indirectly on said tool; gear means in said
housing for rotating said tool holding means at variable
speeds, said gear means including a first shaft rotatably
mounted in said housing; a driven shaft rotatably
mounted in said housing; a pinion fixed to said driven
shaft; a gear fixed to said first shaft and meshing with
said pinion; and a crank pin on said gear and connected
to said striking means for reciprocating the same in said
axial direction.

14. A hammer drill as defined in claim 13, wherein
said gear means further comprises at least two addi-
tional gears of different diameters mounted on said first
shaft for rotation therewith, a second shaft rotatably
mounted in said housing, at least two further gears nor-
mally freely rotatable on said second shaft and respec-
tively meshing with said gears on said first shaft, and
operator controlled coupling means for selectively cou-
pling any of said further gears to said second shaft for
rotation therewith; and including a drive connection

between said second shaft and said tool holding means.
* kXK * *



